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Sneutrino brane inflation and leptogenesis
M. C. Bento,1, ∗ R. Gonza´lez Felipe,1, † and N. M. C. Santos1, ‡
1Departamento de F´ısica and Centro de F´ısica das Interacc¸o˜es Fundamentais,
Instituto Superior Te´cnico, Av. Rovisco Pais, 1049-001 Lisboa, Portugal
Modifications to the Friedmann equation in brane cosmology can have important implications
for early universe phenomena such as inflation and the generation of the baryon asymmetry. We
study a simple scenario of chaotic brane inflation where, in a minimal supersymmetric seesaw model,
the scalar superpartner of a heavy singlet Majorana neutrino drives inflation and, simultaneously,
generates the required lepton asymmetry through its direct out-of-equilibrium decays after the
inflationary era. For a gravitino mass in the range m3/2 ≃ 100 GeV - 1 TeV, we find that successful
nucleosynthesis and leptogenesis in this framework require that the 5D Planck mass is in the range
M5 ≃ 10
10
− 1013 GeV and the reheating temperature Trh ≃ 10
6
− 108 GeV.
PACS numbers: 98.80.Cq, 98.80.Es, 04.50.+h
I. INTRODUCTION
Today there is a wide consensus that the early uni-
verse underwent a period of cosmological inflation [1].
Inflationary era can be regarded as a necessary stage, re-
sponsible not only for the observed flatness, homogeneity
and isotropy of the present universe, but also for the ori-
gin of the density fluctuations as observed by the Cosmic
Background Explorer (COBE) and, more recently, the
Wilkinson Microwave Anisotropy Probe (WMAP) satel-
lites [2]. At the end of inflation, the universe was in a
cold and low-entropy state and it must has been subse-
quently reheated to become a high-entropy and radiation-
dominated universe. Such a reheating process could oc-
cur, for instance, through the coherent oscillations of the
inflaton field about the minimum of the potential until
the age of the universe equals the lifetime of the infla-
ton. The latter decays into ordinary particles, which
then scatter and thermalize. Besides entropy creation,
the right abundance of baryons must be created after
the inflationary epoch. This usually poses serious prob-
lems in constructing particle physics models which lead
simultaneously to a successful inflationary and baryogen-
esis scenario. In particular, the reheating temperature is
typically too low when compared with the grand unifica-
tion scale, at which baryogenesis is expected to take place
in the simplest GUTs. Moreover, any preexisting baryon
asymmetry would be erased by the anomalous sphaleron
processes [3] unless an initial B−L asymmetry is gener-
ated.
Another major obstacle in constructing viable
supergravity-inspired cosmological models is the overpro-
duction of gravitinos. In conventional scenarios, the grav-
itino mass is expected to be comparable to the masses of
the supersymmetric partners of the standard model parti-
cles and, therefore,m3/2 . a few TeV in order to solve the
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gauge hierarchy problem. Since the gravitino coupling to
matter is suppressed by the Planck massMP , its lifetime
is τ3/2 ∼ M2P /m33/2 ∼ 108(100 GeV /m3/2)3 s. During
the reheating phase gravitinos can be thermally produced
through scatterings in the plasma. However, if they are
overproduced after inflation, their decay products could
put at risk the successful predictions of primordial nucle-
osynthesis [4, 5]. Since in standard cosmology their abun-
dance is proportional to the reheating temperature, Trh ,
constraints from big bang nucleosynthesis (BBN) yield a
stringent upper bound on the allowed Trh after inflation:
Trh . 10
7 − 1010 GeV for 100 GeV . m3/2 . 1 TeV [5].
Among the current chaotic inflationary scenarios in su-
persymmetric seesaw theories [6, 7, 8], inflation driven
by the scalar superpartner of the right-handed Majorana
neutrino is one of the simplest and most economical ones.
In this context, the heavy singlet neutrinos are naturally
invoked to give masses to the light neutrinos through the
seesaw mechanism [9]. Moreover, their superpartners -
the sneutrino fields - can play the role of the inflaton.
Also, if CP is violated the sneutrino decays will create a
lepton asymmetry, which is then converted into a baryon
asymmetry by the electroweak sphalerons. This is in-
deed an appealing scenario, since cosmology and particle
physics merge together to make predictions about the
early universe and the low-energy physics that we test
today.
There is, however, a drawback in the above-mentioned
framework. In the usual chaotic inflation scenario based
on standard cosmology, super-Planckian inflaton field
values ∼ 3MP are typically required to allow for a suf-
ficiently long period of inflation (the so-called η prob-
lem). Thus one expects nonrenormalizable quantum cor-
rections of the order of O[(φ/MP )n] (with n > 4) to
destroy the flatness of the potential necessary for suc-
cessful inflation. A possible way out of this situation is
to consider, for instance, higher-dimensional cosmologi-
cal models, where our four-dimensional world is viewed
as a 3-brane embedded in a higher-dimensional bulk.
A remarkable feature of brane cosmology is the mod-
ification of the expansion rate of the universe H before
the nucleosynthesis era [10]. While in standard cosmol-
2ogy the expansion rate scales with the energy density ρ
as H ∝ √ρ, this dependence becomes H ∝ ρ at very
high energies in brane cosmology. This behavior, which
appears to be quite generic and not specific to Randall-
Sundrum braneworld scenarios [11], may have drastic
consequences on early universe phenomena such as in-
flation and the generation of the baryon asymmetry. In
particular, modifications to the Friedmann equation not
only ease the conditions for slow-roll inflation but also
enable the simplest chaotic inflation models to inflate at
field values far below MP , thus avoiding well-known dif-
ficulties with higher-order nonrenormalizable terms. An-
other important difference between standard and brane
cosmologies is in the predictions for gravitino production.
For a given value of the brane tension or, equivalently, of
the 5D Planck mass, M5, the gravitino abundance in the
brane decreases as Trh increases. Therefore, in contrast
to standard cosmology, BBN constraints in the brane sce-
nario imply a lower (rather than an upper) bound on the
reheating temperature.
The aim of this paper is combines the above ideas, i.e.
chaotic inflation and direct leptogenesis through sneu-
trino decays in the braneworld context [12]. More pre-
cisely, we study a simple scenario of chaotic brane infla-
tion where, in a minimal supersymmetric seesaw model,
the scalar superpartner of a heavy singlet Majorana neu-
trino drives inflation and, simultaneously, generates the
required lepton asymmetry through its direct out-of-
equilibrium decays after the inflationary era. This re-
quires the reheating temperature Trh to be smaller than
the sneutrino inflaton mass, M1 . In this framework,
there exists a direct connection between the brane in-
flationary era, the reheating of the universe, leptogenesis
from sneutrino decays and the light neutrino properties,
which allows us to strongly constrain the fundamental
5D Planck mass and the reheating temperature of the
universe.
We shall not consider here the case where leptogenesis
is purely thermal, i.e. when Trh > M1. In this case,
any lepton asymmetry generated through the sneutrino
inflaton decays is erased by thermal effects, and therefore,
leptogenesis is driven by the out-of-equilibrium decays
of the heavy singlet Majorana neutrinos and sneutrinos
thermally created.
II. SNEUTRINO BRANEWORLD INFLATION
We consider the simplest scenario where heavy right-
handed neutrinos Ni , i = 1, 2, 3 , with masses Mi , are
added to the usual particle content of the minimal su-
persymmetric standard model. In what follows we as-
sume that the seesaw mechanism [9] is operative in the
brane scenario and gives masses to the light neutrinos.
We remark however that in the presence of extra dimen-
sions other mechanisms are viable as well. In particular,
it is possible to generate light neutrino masses without
the need for a superheavy mass scale [13, 14]. We also
assume that the lightest right-handed sneutrino N˜1 acts
as an inflaton with a potential simply given by the mass
term
V =
1
2
M21 N˜
2
1 . (1)
For simplicity we neglect the dynamics of the heavier
sneutrinos N˜2,3 . Under these assumptions, the model
reduces to the simplest braneworld chaotic inflation sce-
nario with a quadratic potential of the form V = 1
2
m2φ2.
We start by reviewing the constraints resulting from
WMAP bounds on inflationary observables. In stan-
dard cosmology, the requirement that perturbations have
the observed amplitude fixes the inflaton mass: m ≃
1013 GeV. However, due to the presence of the brane
tension, λ, the Friedmann equation in the braneworld
context receives an additional term quadratic in the den-
sity [10],
H2 =
8π
3M2P
ρ
(
1 +
ρ
2λ
)
, (2)
where MP = 1.22 × 1019 GeV is the 4D Planck mass.
In the above expression for H , we have set the four-
dimensional cosmological constant to zero and assumed
that inflation rapidly makes any dark radiation term neg-
ligible. Notice that Eq. (2) reduces to the usual Fried-
mann equation at sufficiently low energies, ρ≪ λ. The
brane tension relates the Planck mass in four and five
dimensions via
MP =
√
3
4π
M35√
λ
. (3)
Successful big bang nucleosynthesis requires that the
change in the expansion rate due to the new terms in
the Friedmann equation be sufficiently small at scales
∼ O(MeV). This implies the lower bound λ & (1 MeV)4,
or using Eq. (3), M5 & 40 TeV [15]. A more stringent
bound, M5 & 10
5 TeV , can be obtained by requiring the
theory to reduce to Newtonian gravity on scales larger
than 1 mm [16].
In the slow-roll approximation, the total number of e-
folds during inflation is given by [16]
N ≃ − 8π
M2P
∫ φf
φi
V
V ′
(
1 +
V
2λ
)
dφ , (4)
where φi and φf are the values of the scalar field at
the beginning and at the end of the expansion, respec-
tively. The value φf can be computed from the condition
max{ǫ(φf ), |η(φf )|} = 1, where ǫ and η are the slow-roll
parameters, given by
ǫ ≡ M
2
P
16π
(
V ′
V
)2
1 + V/λ
(1 + V/2λ)
2
, (5)
η ≡ M
2
P
8π
V ′′
V
1
1 + V/2λ
. (6)
3Other key parameters during inflation are the spectra of
scalar [16] and tensor [17] perturbations at the Hubble
radius crossing:
A2s =
512π
75M6P
V 3
V ′2
(
1 +
V
2λ
)3
, (7)
A2t =
32
75M4P
V
(
1 +
V
2λ
)
F 2 . (8)
Here
F 2(x) =
[√
1 + x2 − x2 sinh−1 1
x
]−1
, (9)
x =
[
2V
λ
(
1 +
V
2λ
)]1/2
. (10)
In the low-energy limit, when V ≪ λ (i.e. x ≪ 1), one
has F 2 ≈ 1, whereas in the high-energy limit, V ≫ λ, we
obtain F 2 ≈ 3V/2λ .
The scale dependence of the scalar perturbations is
described by the spectral tilt
ns − 1 ≡ d lnA
2
s
d ln k
≃ −6ǫ+ 2η , (11)
and its running is given by
αs ≡ dns
d ln k
≃ 16ǫη − 18ǫ2 − 2ξ , (12)
where
ξ ≡ M
4
P
(8π)2
V ′V ′′′
V 2
1
(1 + V/2λ)
2
. (13)
Finally, the tensor power spectrum amplitude can be
parametrized by the tensor-to-scalar ratio
rs ≡ 16 A
2
t
A2s
, (14)
which is consistent with the normalization of Ref. [18] in
the low-energy limit.
For the simple quadratic potential of Eq. (1) one gets
in the high-energy approximation1
ns ≃ 2(N⋆ − 2)
2N⋆ + 1
, (15)
αs ≃ − 10
(2N⋆ + 1)2
, (16)
rs ≃ 24
2N⋆ + 1
, (17)
1 Our expressions do not coincide with the ones of Ref. [19] because
we take the condition ǫ = 1 rather than η = 1 to find φf . The
difference in the numerical values is however insignificant.
where N⋆ is the number of e-folds before the end of infla-
tion at which observable perturbations are generated2.
Hence, taking e.g. N⋆ = 60, we get ns ≈ 0.96, αs ≈
−6.83× 10−4, rs ≈ 0.2, well within the WMAP bounds
on these quantities [18]
0.94 ≤ ns ≤ 1.01 , − 0.02 ≤ αs ≤ 0.02 , rs ≤ 0.35 ,
(18)
at 95% CL.
Using Eq. (7) the mass parameter m can be expressed
in terms of As and N⋆ as
m =
(
75
√
3πA2s
8
√
2(1 + 2N⋆)5/2
)1/3
M5 . (19)
Inserting into this expression the COBE normalization
As(φ⋆) ≈ 2× 10−5 and using N⋆ = 60, we obtain
m ≈ 4.5× 10−5 M5 . (20)
Let us note that the above analysis has been done as-
suming that the high energy approximation is valid, i.e.
V/λ ≫ 1. It is easy to show that this requirement im-
poses a rather weak constraint on the fundamental scale
M5, namely, M5 ≪ 1017 GeV. It is also worth remarking
that, in contrast to the standard cosmology case, it is
possible to obtain sufficient inflation in the braneworld
context for sub-Planckian initial values of the inflaton
field. Indeed, taking for instance N = 70, the mini-
mum number of e-folds required to solve the initial con-
ditions problems of standard cosmology, one estimates
φi ≈ 3 × 102 M5, which when combined with the above
bound on M5 implies φi < MP .
III. REHEATING AND DIRECT
LEPTOGENESIS FROM SNEUTRINO DECAYS
After inflation, the cold inflaton-dominated universe
undergoes a phase of reheating, during which the infla-
ton decays into normal particles and the universe be-
comes radiation-dominated. Of particular interest is the
reheating temperature, Trh, which is defined by assum-
ing an instantaneous conversion of the inflaton energy
into radiation, when the decay width of the inflaton, Γφ,
equals the expansion rate of the universe, H . In the
braneworld scenario, H is given by
H ≃
√
4π
3λ
ρ
MP
=
4π
3
ρ
M35
, (21)
in the high energy approximation. If the total inflaton en-
ergy density is instantaneously converted into radiation,
2 In standard cosmology, N⋆ = 55 is found to be a reasonable
fiducial value. This number is expected to be higher in the brane
scenario [20]; in Ref. [21] the upper bound N⋆ < 75 is found.
4then we can identify ρ = ρR = (π
2/30) g∗ T
4 , where g∗ is
the effective number of relativistic degrees of freedom at
the temperature T . In particular, g∗ = 915/4 = 228.75
in the MSSM for temperatures above the SUSY breaking
scale ∼ O(TeV). Thus we obtain
H ≃ 2π
3g∗
45
T 4
M35
. (22)
The condition H(Trh) = Γφ leads then to the relation
Trh =
(
45
2π3g∗
ΓφM
3
5
)1/4
. (23)
In the sneutrino inflation scenario we are considering,
φ ≡ N˜1 , m ≡M1 and
Γφ ≡ ΓN1 =
1
4π
(YνY
†
ν )11M1 , (24)
where Yν is the Dirac neutrino Yukawa matrix. Substi-
tuting Eq. (24) into (23), we get
Trh =
[
45
8π4g∗
(YνY
†
ν )11M1M
3
5
]1/4
. (25)
At the end of inflation, when the Hubble parameter
becomes smaller than M1, the inflaton field N˜1 begins
to oscillate coherently around the minimum of the po-
tential. If CP is not conserved, the decays of N˜1 into
leptons, Higgs and the corresponding antiparticles can
produce a net lepton asymmetry. We require such de-
cays to occur out of equilibrium, i.e. Trh < M1, so that
leptogenesis is driven by the decays of cold sneutrino in-
flatons and the produced lepton asymmetry is not washed
out by lepton-number violating interactions mediated by
N1. The above requirement, combined with Eqs. (25)
and (20), leads to the following constraint on the Dirac
neutrino Yukawa couplings
(YνY
†
ν )11 . 3.5× 10−10 , (26)
which is independent of the fundamental scale M5.
Therefore, as in the standard sneutrino inflationary sce-
nario [8], the quantity (YνY
†
ν )11 is required to be very
small.
The lepton number density generated by the sneutrino
condensate is given by
nL = ǫ1
ρ
M1
, (27)
where the parameter ǫ1 denotes the CP asymmetry in
the N˜1 decays. Recalling that the entropy density is
s = (2π2g∗/45)T
3 , the lepton-to-entropy ratio can be
written as [6, 7]
YL ≡ nL
s
=
3
4
ǫ1
Trh
M1
, (28)
with Trh given by Eq. (25).
Assuming the mass hierarchy M1 ≪ M2 ,M3 for the
heavy Majorana neutrinos, one has [7]
ǫ1 ≃ 3
8π
M1
v2 sin2 β
Im [YνM∗νY Tν ]11
(YνY
†
ν )11
, (29)
where Mν is the light neutrino effective mass matrix,
v ≃ 174 GeV and tanβ is the ratio of the vacuum expec-
tation values of the two Higgs doublets of the MSSM. It
is convenient to parametrize the above expression in the
form
ǫ1 = ǫ
max
1 sin δL , (30)
where δL is an effective leptogenesis phase and ǫ
max
1 is
the maximal asymmetry. In particular, for hierarchical
light neutrinos with m1 ≃ 0 ≪ m2 ≃
√
∆m2sol ≪ m3 ≃√
∆m2atm, one obtains
3 [22]
ǫmax1 =
3
8π
M1
√
∆m2atm
v2 sin2 β
, (31)
where the squared mass differences, measured in solar
and atmospheric neutrino oscillation experiments, are
∆m2sol ≃ 7.1 × 10−5 eV2 and ∆m2atm ≃ 2.6 × 10−3 eV2.
With sinβ ≃ 1 (large tanβ regime) the maximal CP
asymmetry is then given by
ǫmax1 ≃ 2× 10−10
(
M1
106GeV
)
. (32)
The lepton asymmetry produced before the elec-
troweak phase transition is partially converted into a
baryon asymmetry via the sphaleron effects, [3]
YB ≡ nB
s
= ξYL , (33)
where ξ = −8/23 for the MSSM [24].
From Eqs. (28), (30), (32) and (33), we obtain
YB = 5.3× 10−11 sin δL
(
Trh
106GeV
)
. (34)
From the observational side, WMAP bounds on the
baryon-to-photon ratio, ηB ≡ nB/nγ , imply [2]
ηB = 6.1
+0.3
−0.2 × 10−10 . (35)
Recalling that s ≃ 7.04nγ, Eqs. (34) and (35) lead to
Trh =
1.6× 106
| sin δL| GeV , (36)
which yields the following lower bound on the reheating
temperature
Trh & 1.6× 106 GeV , (37)
for ǫ1 = ǫ
max
1 .
3 For a more accurate bound and a detailed discussion see e.g.
Ref. [23].
5IV. CONSTRAINTS ON GRAVITINO
PRODUCTION
As discussed in the Introduction, a viable cosmological
supergravity-inspired scenario has to avoid the so-called
gravitino problem, i.e. for unstable gravitinos, their de-
cay products should not alter the BBN predictions for
the abundance of light elements in the universe. This re-
quirement is usually translated into an upper bound on
the gravitino abundance [5]:
η3/2 ≡
n3/2
nγ
.
ζmax
m3/2
, (38)
where m3/2 is the gravitino mass, nγ(T ) = 2ζ(3)T
3/π2 is
the photon density and ζmax is a parameter that accounts
for the maximum gravitino abundance allowed by the
BBN predictions. In particular, for m3/2 ≃ 100 GeV and
a gravitino lifetime τ3/2 ≃ 108 s, one has [5]
ζmax ≃ 5× 10−12 GeV , (39)
while for m3/2 ≃ 1 TeV and τ3/2 ≃ 105 s,
ζmax ≃ 10−8 GeV . (40)
The gravitino abundance at a given temperature T <
Trh can be obtained from the Boltzmann equation
dn3/2
dt
+ 3Hn3/2 = C3/2(T ) , (41)
where C3/2(T ) is the collision term. Assuming constant
entropy, the integration of Eq. (41) yields
η3/2(T ) =
g∗(T )
g∗(Trh)
C3/2(Trh)
H(Trh)nγ(Trh)
, (42)
where g∗(T ) = 43/11 ≃ 3.91 for T < 1 MeV, whereas
g∗(Trh) = 228.75 . The collision term is given by [25]
C3/2(T ) ≃ α(T )
(
1 + β(T )
mg˜2
m2
3/2
)
T 6
M2P
, (43)
where mg˜ is the low-energy gluino mass; α(T ) and β(T )
are slowly-varying functions of the temperature. For
Trh ∼ 106 GeV (cf. Eq. (37)) we estimate α(Trh) ≃ 2.38
and β(Trh) ≃ 0.13.
Substituting Eqs. (22) and (43) into Eq. (42), we ob-
tain for the gravitino abundance
η3/2 ≃ 5.3× 10−4
(
1 + 0.13
mg˜2
m2
3/2
)
M35
Trh M2P
. (44)
Taking into account the BBN gravitino abundance
bound (see Eqs. (38)-(40)) we find
Trh & 970
(
M5
1010 GeV
)3
for m3/2 = 100 GeV ,
Trh & 0.4
(
M5
1010 GeV
)3
for m3/2 = 1 TeV , (45)
for a typical gluino mass of mg˜ = 1 TeV. We notice that
in contrast with the standard cosmology case, where the
gravitino production imposes an upper bound on the re-
heating temperature of the universe, the BBN constraints
in the braneworld scenario imply a lower bound on Trh
instead.
Combining the requirement to avoid thermal leptoge-
nesis, Trh < M1, with Eqs. (20) and (45), we get
M5 . 2.1× 1011 GeV for m3/2 = 100 GeV ,
M5 . 1.1× 1013 GeV for m3/2 = 1 TeV . (46)
We note that these bounds are more stringent than the
one imposed by the validity of the high energy approxi-
mation (M5 . 10
17 GeV). The above limits can also be
translated into upper bounds on the lightest right-handed
Majorana neutrino mass:
M1 . 9.6× 106 GeV for m3/2 = 100 GeV ,
M1 . 4.7× 108 GeV for m3/2 = 1 TeV . (47)
One should check whether the above bounds are com-
patible with the requirement that the contribution of
gravitinos to the energy density of the universe does not
exceed the observed matter density limit. From the grav-
itino abundance (44) we can estimate their contribution
to the closure density:
Ω3/2h
2 = m3/2 η3/2 nγ0 h
2ρ−1c . (48)
Here ρc = 3H
2
0M
2
P /8π = 8.07×10−47h2 GeV4 is the crit-
ical density and nγ0 = 3.15× 10−39 GeV3 is the photon
density. We obtain
Ω3/2h
2 ≃ 2× 10−7
(
M5
1010 GeV
)3(
106 GeV
Trh
)
, (49)
for m3/2 ≃ 100 GeV - 1 TeV. Using the WMAP bound
on the matter density of the universe, Ωmh
2 < 0.143 [2],
Eq. (49) implies the following relation between Trh and
M5:
Trh & 1.4
(
M5
1010 GeV
)3
. (50)
Comparing the BBN gravitino production constraint (45)
with the bound (50), we see that the latter is more strin-
gent for a gravitino mass of the order of 1 TeV.
V. DISCUSSION AND CONCLUSION
We now put together the various constraints we have
derived sofar. In Figure 1, we show the dependence of the
5D Planck mass M5 on the effective leptogenesis phase
δL, for two values of the gravitino mass, m3/2 = 100 GeV
and 1 TeV. The lower bound on M5 (solid lines) comes
from the direct leptogenesis condition, i.e. Trh < M1,
together with Eqs. (20) and (36). The upper bound
6sin δL
M
5 
(G
eV
)
Gravitino bound
Direct leptogenesis bound
m3/2 = 100 GeV
10−3 10−2 10−1 100
1010
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FIG. 1: The 5D Planck mass M5 as a function of the effective leptogenesis phase sin δL for m3/2 = 100 GeV and m3/2 = 1 TeV.
The shaded area corresponds to the allowed region, taking into account the BBN constraints on gravitino production, the
WMAP bounds on ηB and Ωm, and assuming direct leptogenesis from sneutrino decays.
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FIG. 2: The reheating temperature Trh as a function of M5 for m3/2 = 100 GeV and m3/2 = 1 TeV as derived from the BBN
gravitino constraints, direct leptogenesis and the WMAP bounds on ηB and Ωm. The shaded area corresponds to the region
compatible with the above bounds.
(dot-dashed lines) is obtained from Eqs. (45) and (50).
The shaded area is the allowed region, which is clearly
bigger for larger m3/2. From this figure we see that
the minimum allowed values for the effective leptogen-
esis phase are sin δL & 0.17 and sin δL & 6.4× 10−3, for
m3/2 = 100 GeV and 1 TeV, respectively.
In Figure 2, we plot the reheating temperature Trh as a
function ofM5, including the bounds from gravitino pro-
duction (dot-dashed) (cf. Eqs.(45) and (50)), the direct
leptogenesis bound (solid) and the bound from Eq. (37),
obtained from the WMAP result for ηB (dotted). The
shaded area corresponds to the allowed region. From
these figures we conclude that the allowed range for M5
and Trh is
3.6 × 1010 GeV . M5 . 2.1× 1011 GeV ,
1.6 × 106 GeV . Trh . 9.6× 106 GeV , (51)
if m3/2 = 100 GeV, while for m3/2 = 1 TeV we find
3.6 × 1010 GeV . M5 . 5.7× 1012 GeV ,
1.6 × 106 GeV . Trh . 2.6× 108 GeV . (52)
Finally, the bounds on the lightest right-handed Majo-
rana neutrino mass, M1, are the same as the ones on the
reheating temperature.
Braneworld cosmology is a rich subject. During the
past few years there has been renewed activity and inter-
7est in this domain. Modifications to the expansion rate
of the universe, as is typically the case in braneworld sce-
narios, can have profound implications for the processes
that took place in the early universe. In this paper, we
have considered the possibility that two of these phenom-
ena, namely, chaotic inflation and the generation of the
baryon asymmetry of the universe through leptogenesis,
occurred during the nonconventional era in the brane.
We have studied a minimal supersymmetric seesaw sce-
nario where the lightest singlet sneutrino field not only
plays the role of the inflaton but also produces a lep-
ton asymmetry through its direct decays. Taking into
account the BBN constraints on the gravitino produc-
tion and the observed baryon asymmetry of the universe,
we were able to strongly constrain the fundamental 5D
Planck mass scale, and consequently, the lightest sneu-
trino mass, as well as the reheating temperature of the
universe. The effective leptogenesis phase is also bounded
in this framework.
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